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(57) ABSTRACT

A display includes a light source, a first color wheel, a second
color wheel, an actuator, a controller, and a light modulator.
The light source is for providing a light beam. The first color
wheel includes plural primary-color filtering areas, and the
second color wheel includes plural left or right eye filtering
areas. The actuator rotates the first color wheel and the second
color wheel. The controller is for controlling the rotations of
the first color wheel and the second color wheel, such that the
light beam passing through the first color wheel and the
second color wheel is filtered to plural left or right eye pri-
mary-color light beams with different spectra. The light
modulator is for modulating the left or right primary-color
light beams and projecting the modulated left or right pri-
mary-color light beams onto a screen to display an image.
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DISPLAY DEVICE FOR
THREE-DIMENSIONAL DISPLAY HAVING
FIRST AND SECOND COLOR WHEELS

RELATED APPLICATIONS

This application claims priority to Taiwan Application Ser.
No. 101130962, filed Aug. 27, 2012, which is herein incor-
porated by reference.

BACKGROUND

1. Technical Field

The present disclosure relates to a display. More particu-
larly, the present invention relates to a sterecoscopic display.

2. Description of Related Art

Since the parallax of eyes, a stereoscopic display device, in
general, provides two images with slightly difference respec-
tively to left and right eyes of a human to generate a stereo-
scopic image. According to different methods for providing
the stereoscopic image, the general stereoscopic display tech-
nologies include polarization 3D technology, anaglyphic 3D
technology, active shutter 3D technology, and wavelength
multiplexing 3D technology.

The general color display device produces various colors in
the color space by mixing the additive primary colors, i.e. red
(R), green (G), and blue (B). If the bandwidths of R, G, and B
are narrow and the color of R, G, and B are pure, the color
space formed by R, G, and B can be larger.

The display device using anaglyphic 3D technology dis-
tinguishes images of left eye and right eye by using two
colors, such as red and blue. Although the cost is cheaper, the
device may have problems due to color cast to bring bad
image qualities.

The display device using polarization 3D technology dis-
tinguishes images of left eye and right eye by using a set of
orthogonal lights with linear polarizations or circular polar-
izations. The device needs to use with special projection
screen in case the polarized lights projected to the projection
screen may loss their polarization states and become unpo-
larized. The unpolarized lights on the projection screen will
cause double images on the screen, such that the left eye may
receive the right eye image, and the right eye may receive the
left eye image.

The display device using active shutter 3D technology
blocks the visual fields of left and right eye interlacedly, and
controls the output image and input image synchronously
through the wireless transmitters, infrared ray for example, at
the same time. Therefore, the left and the right eye images are
displayed interlacedly to achieve stereoscopy display. How-
ever, the device needs expansive purchasing cost and the extra
energy, i.e. it needs to be charged, to maintain its normal
operation.

The basic conception of the wavelength multiplexing ste-
reoscopic system is to distinguish the left and right eye
images with two individual sets of primary colors R1, G1, and
B1 and R2, G2, and B2 whose frequencies are different from
each other. Therefore, if a user wears special glasses, the left
image and the right image can be distinguished, and the user
also can see more vivid images due to the wider color space
the display supplied. In addition, compared to the polarized
state, the frequency of light is not so easy to change which
means the wavelength multiplexing stereoscopic system
doesn’t need a projection screen with specific design. On the
other hand, the traditional wavelength multiplexing stereo-
scopic system may cause unnecessary energy and brightness
reductions since it provides the same image data to the left
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2

and right eye projection systems during two-dimensional dis-
play which still provided by R1, G1, Bl and R2, G2, B2
colors individually.

SUMMARY

According to one embodiment of the present invention, a
method for displaying includes the following acts of: (The
acts are not recited in the sequence in which the acts are
performed. That is, unless the sequence of the acts is
expressly indicated, the sequence of the acts is interchange-
able, and all or part of the acts may be simultaneously, par-
tially simultaneously, or sequentially performed.)

(1) providing a light beam having a light path;

(2) rotating a first color wheel with plural primary-color
filtering areas (312°314°316) and a second color wheel with
plural left or right eye filtering areas
(412°414°416°418°420°422) in a three-dimensional display
mode, wherein each of the primary-color filtering areas has a
primary-color passband (312 is corresponded to 313, 314
corresponded to 315, 316 corresponded to 317), each of the
primary-color filtering areas corresponds to at least two of the
left or right eye filtering areas (312(313) corresponded to
412(413), and 414(415),314(315) corresponded to 416(417),
and 418(419), and 316(317) corresponded to 420(421), 422
(423)), each of the left or right eye filtering areas filters out a
portion of the primary-color passband of the corresponded
primary-color filtering area, the primary-color filtering areas
and the corresponding left or right eye filtering areas are
disposed in the light path in sequence when the first color
wheel and the second color wheel rotate, and the primary-
color filtering area and the left or right eye filtering area that
are simultaneously in the light path overlap, such that the light
beam passing through the first color wheel and the second
color wheel is filtered to plural left or right eye primary-color
light beams with different spectra;

(3) modulating the left or right eye primary-color light
beams and projecting the modulated left or right eye primary-
color light beams onto a screen to display an image.

Inone or more embodiments, the method optionally further
includes the act:

(4) switching the rotations of the first color wheel and the
second color wheel in a two-dimensional display mode, such
that the left or right eye filtering area disposed in the light path
has substantially no filtering effect relative to the primary-
color filtering area disposed in the light path at the same time.

Inone or more embodiments, the method optionally further
includes the act:

(5) adjusting a phase difference between the first color
wheel and the second wheel for adjusting a white balance of
the image.

In one or more embodiments, one of the at least two of the
left or right eye filtering areas filters out fore 50% of the
primary-color passband of the corresponded primary-color
filtering area, and another of the at least two of the left or right
eye filtering areas filters out rear 50% of the primary-color
passband of the corresponded primary-color filtering area.

In one or more embodiments, one of the at least two of the
left or right eye filtering areas filters out middle 50% of the
primary-color passband of the corresponded primary-color
filtering area, and another of the at least two of the left or right
eye filtering areas filters out fore 25% of the primary-color
passband of the corresponded primary-color filtering area and
rear 25% of the primary-color passband of the corresponded
primary-color filtering area.

In one or more embodiments, the act of rotating the first
color wheel and the second color wheel further includes:
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(2.1) rotating the first color wheel and the second color
wheel along a same axis.

In one or more embodiments, the act of rotating the first
color wheel and the second color wheel further includes:

(2.2) rotating the first color wheel and the second color
wheel along different axes.

In one or more embodiments, the act of rotating the first
color wheel and the second color wheel further includes:

(2.3) rotating the first color wheel and the second color
wheel along a same direction.

In one or more embodiments, the act of rotating the first
color wheel and the second color wheel further includes:

(2.4) rotating the first color wheel and the second color
wheel along different directions.

In one or more embodiments, the light beam passes the first
color wheel first and then passes the second color wheel when
the light beam passes through the first color wheel and the
second color wheel.

In one or more embodiments, the light beam passes the
second color wheel first and then passes the first color wheel
when the light beam passes through the first color wheel and
the second color wheel.

According to one embodiment of the present invention, a
display includes a light source, a first color wheel, a second
color wheel, an actuator, a controller, and a light modulator.
The light source is for providing a light beam having a light
path. The first color wheel has plural primary-color filtering
areas, and each of the primary-color filtering areas having a
primary-color passband. The second color wheel has plural
left or right eye filtering areas, and each of the primary-color
filtering area corresponding to at least two of the left or right
eye filtering areas. Each of the left or right eye filtering areas
filters out a portion of the primary-color passband of the
corresponded primary-color filtering area. The actuator is for
rotating the first color wheel and the second color wheel. The
controller is for controlling the rotations of the first color
wheel and the second color wheel, such that the primary-color
filtering areas and the corresponding left or right eye filtering
areas are disposed in the light path in sequence when the first
color wheel and the second color wheel rotate, and the pri-
mary-color filtering area and the left or right eye filtering area
that are simultaneously in the light path overlap, and thus the
light beam passing through the first color wheel and the
second color wheel is filtered to plural left or right eye pri-
mary-color light beams with different spectra. The light
modulator is for modulating the left or right primary-color
light beams and projecting the modulated left or right pri-
mary-color light beams onto a screen to display an image.

In one or more embodiments, the display optionally further
includes a switch for switching the rotations of the first color
wheel and the second color wheel in a two-dimensional dis-
play mode, such that the left or right eye filtering area dis-
posed in the light path has substantially no filtering effect
relative to the primary-color filtering area disposed in the
light path at the same time.

In one or more embodiments, the display optionally further
includes a white balance adjustment module for adjusting a
phase difference between the first color wheel and the second
wheel to adjust a white balance of the image.

In one or more embodiments, one of the at least two of the
left or right eye filtering areas filters out fore 50% of the
primary-color passband of the corresponded primary-color
filtering area, and another of the at least two of the left or right
eye filtering areas filters out rear 50% of the primary-color
passband of the corresponded primary-color filtering area.

In one or more embodiments, one of the at least two of the
left or right eye filtering areas filters out middle 50% of the
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4

primary-color passband of the corresponded primary-color
filtering area, and another of the at least two of the left or right
eye filtering areas filters out fore 25% of the primary-color
passband of the corresponded primary-color filtering area and
rear 25% of the primary-color passband of the corresponded
primary-color filtering area.

Inone or more embodiments, the actuator is for rotating the
first color wheel and the second color wheel along a same
axis.

Inone or more embodiments, the actuator is for rotating the
first color wheel and the second color wheel along different
axes.

In one or more embodiments, the first color wheel is
optionally disposed between the light source and the second
color wheel.

In one or more embodiments, the second color wheel is
optionally disposed between the light source and the first
color wheel.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a schematic diagram of a display according to one
embodiment of the present invention;

FIG. 2 is a front view of a first color wheel and a second
color wheel of FIG. 1;

FIG. 3 shows passband diagrams of primary-color filtering
areas and left or right eye filtering areas of FIG. 2;

FIG. 4 shows passband diagrams of primary-color filtering
areas and left or right eye filtering areas according to another
embodiment of present invention;

FIG. 5A and FIG. 5B show rotational directions of the first
color wheel and the second color wheel according to some
embodiments of present invention;

FIG. 6 to FIG. 11 show a filtering process using the first
color wheel and the second color wheel of FIG. 1 in a three-
dimensional display mode;

FIG. 12 A shows a sequence of the first color wheel and the
second color wheel according to one embodiment of present
invention;

FIG. 12B shows a sequence of the first color wheel and the
second color wheel according to another embodiment of
present invention;

FIG. 13 is an operation sequence diagram of the first color
wheel, the second color wheel, and a light modulator of FI1G.
1 in the three-dimensional display mode;

FIG. 14 to FIG. 19 show a filtering process using the first
color wheel and the second color wheel of FIG. 1 in a two-
dimensional display mode;

FIG. 20 is an operation sequence diagram of the first color
wheel, the second color wheel, and the light modulator of
FIG. 1 in the two-dimensional display mode;

FIG. 21A to FIG. 21D show a white balance adjustment
using a white balance adjustment module according to one
embodiment of present invention; and

FIG. 22A to FIG. 22C show relative locations of the first
color wheel and the second color wheel according to some
embodiments of present invention.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of the disclosed embodi-
ments. [t will be apparent, however, that one or more embodi-
ments may be practiced without these specific details. Inother
instances, well-known structures and devices are schemati-
cally depicted in order to simplify the drawings.
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FIG.1 is a schematic diagram of a display 200 according to
one embodiment of present invention. As shown in FIG. 1, the
display 200 includes a light source 202, a first color wheel
300, a second color wheel 400, an actuator 232, a controller
234, and a light modulator 250. The light source 202 is for
providing a light beam 204, and the light source 202 may be
awhite light source. A portion of the light beam 204 is directly
emitted from the light source 202, and another portion of the
light beam 204 is reflected by a reflective mirror 212. These
portions of the light beam 204 are merged to form the light
beam 204 with a light path. In one or more embodiments, a
light tunnel 220 and a lens group, such as a first lens 222 and
a second lens 224 in this embodiment, may be optionally
disposed between the light source 202 and the first color
wheel 300/the second color wheel 400 to guide and converse
the light beam 204. Therefore, the spot size of the light beam
204 hitting on the first color wheel 300 and the second color
wheel 400 can be reduced. It should be understood that the
numbers and the positions of the light tunnel 220 and the lens
group of FIG. 1 are illustrative only and should not limit the
scope of the claimed invention. The person having ordinary
skill in the art may design the numbers and the positions of the
light tunnel 220 and the lens group according to actual
requirements.

FIG. 2 is a front view of the first color wheel 300 and the
second color wheel 400 of FIG. 1. FIG. 3 shows passband
diagrams of primary-color filtering areas and left or right eye
filtering areas of FIG. 2. As shown in FIG. 2, the first color
wheel 300 includes plural primary-color filtering areas radi-
ally arranged, and each of the primary-color filtering areas
extends from a center of the first color wheel 300 to an edge
of the first color wheel 300. The light beam 204 passing
through these primary-color filtering areas is filtered to be
primary-color light beams with different primary colors for
providing colors to projected images. In this embodiment, the
primary-color filtering areas may include a blue filtering area
312, a green filtering area 314, and a red filtering area 316.
Furthermore, a yellow filtering area may be included if there
is a need. It should be understood that the foregoing primary
colors are illustrative only and should not limit the scope of
the claimed invention. The person having ordinary skill in the
art may select the primary colors according to actual require-
ments.

Primary-color filtering areas have their own primary-color
passband for obtaining different primary colors. In this
embodiment, the blue filtering area 312 has a blue passband
313 which allows light with a wavelength range below 500
nm to pass through the blue filtering area 312. The green
filtering area 314 has a green passband 315 which allows light
with a wavelength range between 500 nm and 600 nm to pass
through the green filtering area 314. The red filtering area 316
has a red passband 317 which allows light with a wavelength
range above 600 nm to pass through the red filtering area 316.
It should be understood that the foregoing passbands are
illustrative only and should not limit the scope of the claimed
invention. The person having ordinary skill in the art may
select the passbands according to actual requirements. Fur-
thermore, the wavelength range of visible light, i.e. 400 nm to
700 nm, is depicted as a shadow area in all spectra shown in
the drawings for clarity.

The second color wheel 400 has plural left or right eye
filtering areas radially arranged, and each of the left or right
eye filtering areas extends from a center of the second color
wheel 400 to an edge of the second color wheel 400. The left
or right eye filtering areas are for dividing the primary-color
light beams filtered by the first color wheel 300 into left or
right eye primary-color light beams. In order to divide each

10

15

20

25

30

35

40

45

50

55

60

65

6

primary-color light beams into the left or right eye primary-
color light beams, each of the primary-color filtering areas of
the first color wheel 300 corresponds to at least two of the left
or right eye filtering areas of the second color wheel 400,
wherein one of the at least two of the left or right eye filtering
areas is a left eye filtering area, and the other one of the at least
two of'the left or right eye filtering areas is a right eye filtering
area. In this embodiment, the blue filtering area 312 of the first
color wheel 300 corresponds to a left eye blue filtering area
412 and a right eye blue filtering arca 414 of the second color
wheel 400. The green filtering area 314 of the first color wheel
300 corresponds to a left eye green filtering area 416 and a
right eye green filtering area 418 of the second color wheel
400. The red filtering area 316 of the first color wheel 300
corresponds to a right eye red filtering area 422 and a left eye
red filtering area 420 of the second color wheel 400. Further-
more, the second color wheel 400 may further include left or
right eye yellow filtering areas if the first color wheel 300
includes the yellow filtering area. In this case, the yellow
filtering area corresponds to the left or right eye yellow fil-
tering areas.

Each of the left or right eye filtering areas has a left or right
eye passband which allows light with a portion of the pri-
mary-color passband of the corresponded primary-color fil-
tering area to pass the left or right eye filtering areas. In order
to avoid crosstalk between the left and right eye images, the
left or right eye passbands of any two of the left or right eye
filtering areas ofthe second color wheel 400 corresponding to
the same primary color does not overlap.

In this embodiment, one of the left or right eye filtering
areas filters out light with fore 50% of the primary-color
passband of the corresponded primary-color filtering area,
and another of the left or right eye filtering areas filters out
light with rear 50% of the primary-color passband of the
corresponded primary-color filtering area. More specifically,
the left eye blue filtering area 412 has a left eye blue passband
413 which filters out light with a wavelength range below 450
nm. In other words, the left eye blue passband 413 allows light
with a wavelength range above 450 nm to pass through the left
eye blue filtering area 412. The right eye blue filtering area
414 has a right eye blue passband 415 which filters out light
with a wavelength range between 450 nm and 500 nm or
filters out light with a wavelength range between 450 nm and
600 nm. In other words, the right eye blue passband 415
allows light with a wavelength range below 450 nm and above
500 nm to pass through the right eye blue filtering area 414 or
allows light with a wavelength range below 450 nm and above
600 nm to pass through the right eye blue filtering area 414.
The left eye green filtering area 416 has a left eye green
passband 417 which filters out light with a wavelength range
below 550 nm. In other words, the left eye green passband 417
allows light with a wavelength range above 550 nm to pass
through the left eye green filtering area 416. The right eye
green filtering area 418 has a right eye green passband 419
which filters out light with a wavelength range above 550 nm.
In other words, the right eye green passband 419 allows light
with a wavelength range below 550 nm to pass through the
right eye green filtering area. The left eye red filtering area
420 has a left eye red passband 421 which filters out light with
awavelength range above 650 nm. In other words, the left eye
red passband 421 allows light with a wavelength range below
650 nm to pass through the left eye red filtering area 420. The
right eye red filtering area 422 has a right eye red passband
423 which filters out light with a wavelength range between
600 nm and 650 nm or filters out light with a wavelength
range between 500 nm and 650 nm. In other words, the right
eye red passband 423 allows light with a wavelength ranges



US 9,154,751 B2

7

above 650 nm and below 600 nm to pass through the right eye
red filtering area 422 or allows light with a wavelength ranges
above 650 nm and below 500 nm to pass through the right eye
red filtering area 422. However, the passbands are illustrative
only and should not limit the scope of the claimed invention.
The bandwidths and the wavelengths of the left or right eye
passbands are not limited. For example, the bandwidth of the
left or right eye passband may be 30% of the corresponded
primary-color passband, and they may respectively allow
light with the fore 30% and rear 30% of the corresponded
primary-color passband to pass therethrough. The person
having ordinary skill in the art may select proper bandwidths
and wavelengths according to actual requirements. For
example, overlap between left and right eye images due to the
close relationship between the left eye blue passband 413 and
the right eye blue passband 415 should be avoided. In general,
the brightness of the provided image goes higher, but the color
saturation of the provided image goes lower when the pass-
bands go wider. In contrast, the brightness of the provided
image goes lower, but the color saturation of the provided
image goes higher when the passbands go narrower.

FIG. 4 shows passband diagrams of the primary-color fil-
tering areas and the left or right eye filtering areas according
to another embodiment of present invention. In this embodi-
ment, one of the at least two of the left or right eye filtering
areas filters out light with fore 25% of the primary-color
passband of the corresponded primary-color filtering area and
rear 25% of the primary-color passband of the corresponded
primary-color filtering area, and another of the at least two of
the left or right eye filtering areas filters out light with middle
50% of the primary-color passband of the corresponded pri-
mary-color filtering area.

More specifically, the left eye blue filtering arca 412 has a
left eye blue passband 413 which filters out light with a
wavelength range below 425 nm and between 475 nm and 500
nm. In other words, the left eye blue passband 413 allows light
with a wavelength range between 425 nm and 475 nm and
above 500 nm to pass through the left eye blue filtering area
412. The right eye blue filtering area 414 has a right eye blue
passband 415 which filters out light with a wavelength range
between 425 nm and 475 nm. In other words, the right eye
blue passband 415 allows light with a wavelength range
below 425 nm and above 475 nm to pass through the right eye
blue filtering area 414. The left eye green filtering area 416
has a left eye green passband 417 which filters out light with
awavelength range between 500 nm and 525 nm and between
575 nm and 600 nm. In other words, the left eye green band
417 allows light with a wavelength range below 500 nm,
between 525 nm and 575 nm, and above 600 nm to pass
through the left eye green filtering area 416. The right eye
green filtering area 418 has a right eye green passband 419
which filters out light with a wavelength range between 525
nm and 575 nm. In other words, the right eye green passband
419 allows light with a wavelength range below 525 nm and
above 575 nm to pass through the right eye green filtering area
418. The left eye red filtering area 420 has a left eye red
passband 421 which filters out light with a wavelength range
between 600 nm and 625 nm and above 675 nm. In other
words, the left eye red band 421 allows light with a wave-
length range below 600 nm and between 625 nm and 675 nm
to pass through the left eye red filtering area 420. The right eye
red filtering area 422 has a right eye red passband 423 which
filters out light with a wavelength range between 625 nm and
675 nm. In other words, the right eye red passband 423 allows
light with a wavelength range below 625 nm and above 675
nm to pass through the right eye red filtering area 422. In
general, since left eye images and right eye images provided
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by the display with the foregoing configuration own similar
color spaces in the color gamut diagram and white balances,
the display can provide high quality stereoscopic images.

Reference is made back to FIG. 1. The actuator 232 is for
rotating the first color wheel 300 and second color wheel 400,
and the controller 234 is for controlling the rotations of the
first color wheel 300 and the second color wheel 400 when the
display 200 displays images. The actuator 232 may be a
motor, and the controller 234 may be a control chip.

In a three-dimensional display mode, the controller 234
may control the rotations of the first color wheel 300 and the
second color wheel 400, such that the primary-color filtering
areas and the corresponding left or right eye filtering areas are
disposed in the light path in sequence when the first color
wheel 300 and the second color wheel 400 rotate. The pri-
mary-color filtering area and the left or right eye filtering area
that are simultaneously in the light path overlap for filtering
the light beam 204 passing through the first color wheel 300
and the second color wheel 400 to plural left or right eye
primary-color light beams with different spectra.

As shown in FIG. 2, the primary-color filtering areas of the
first color wheel 300 include the blue filtering area 312, the
green filtering area 314, and the red filtering area 316
arranged in a clockwise sequence. The left or right eye filter-
ing areas of the second color wheel 400 include the left eye
blue filtering area 412, the right eye blue filtering area 414, the
left eye green filtering area 416, the right eye green filtering
area 418, the right eye red filtering area 422, and the left eye
red filtering area 420 arranged in a counterclockwise
sequence. In this embodiment, the first color wheel 300
rotates counterclockwise, and the second color wheel 400
rotates clockwise in the three-dimensional display mode. On
the other hand, the first color wheel 300 rotates clockwise,
and the second color wheel 400 rotates counterclockwise in a
two-dimensional display mode. The detail steps of filtering
the light beam 204 will be described in the following.

It should be understood that the foregoing arrangements of
the primary-color filtering areas of the first color wheel 300
and the left or right eye filtering areas of the second color
wheel 400 are illustrative only. In one or more embodiments,
other arrangements of the primary-color filtering areas and
the left or right eye filtering areas are available as long as the
rotations of the first color wheel 300 and the second color
wheel 400 are adjusted. For example, in one or more embodi-
ments, the primary-color filtering areas of the first color
wheel 300 may include the blue filtering area 312, the green
filtering area 314, and the red filtering area 316 arranged ina
clockwise sequence. The left or right eye filtering areas of the
second color wheel 400 may include the left eye blue filtering
area 412, the right eye blue filtering area 414, the left eye red
filtering area 420, the right eye red filtering area 422, the left
eye green filtering area 416, and right eye green filtering area
418 arranged in a clockwise sequence. In this embodiment,
the first color wheel 300 rotates clockwise, and the second
color wheel 400 rotates counterclockwise in the three-dimen-
sional display mode. On the other hand, the first color wheel
300 rotates clockwise, and the second color wheel 400 rotates
counterclockwise with a phase delay or a phase lead in the
two-dimensional display mode.

The primary-color filtering areas of the first color wheel
300 and the left or right eye filtering areas of the second color
wheel 400 may be arranged according to a time sequence for
convenience, such that the rotation directions and the rotation
rates of the first color wheel 300 and the second color wheel
400 can be fixed when the first color wheel 300 and the second
color wheel 400 rotate.
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FIG. SA and FIG. 5B show rotational directions of the first
color wheel 300 and the second color wheel 400 according to
some embodiments of present invention. The rotation direc-
tions of the first color wheel 300 and the second color wheel
400 are not limited as aforementioned. The controller 234
may rotate the first color wheel 300 and the second color
wheel 400 along the same direction as shown in FIG. 5A or
rotate the first color wheel 300 and the second color wheel
400 along different directions as shown in FIG. 5B depending
on different situations.

FIG. 6 to FIG. 11 show a filtering process using the first
color wheel 300 and the second color wheel 400 of FIG. 1in
the three-dimensional display mode. As shown in FIG. 6, the
actuator 232 and the controller 234 may rotate the first color
wheel 300 to dispose the blue filtering area 312 in the light
path 500 and simultaneously rotate the second color wheel
400 to dispose the left eye blue filtering area 412 in the light
path 500. The light beam 204 is filtered to be a blue light beam
with a blue wavelength range 603 after passing through the
blue filtering area 312. The blue light beam with the blue
wavelength range 603 is further filtered to be a left eye blue
light beam with a left eye blue wavelength range 613 after
passing through the left eye blue filtering area 412.

In the next time period, as shown in FIG. 7, the actuator 232
and the controller 234 may rotate the first color wheel 300
counterclockwise to maintain the blue filtering area 312 in the
light path 500 and simultaneously rotate the second color
wheel 400 clockwise to dispose the right eye blue filtering
area 414 in the light path 500. The light beam 204 is filtered
to be the blue light beam with the blue wavelength range 603
after passing through the blue filtering area 312. The blue
light beam with the blue wavelength range 603 is further
filtered to be a right eye blue light beam with a right eye blue
wavelength range 615 after passing through the right eye blue
filtering area 414.

In the next time period, as shown in FIG. 8, the actuator 232
and the controller 234 may rotate the first color wheel 300
counterclockwise to dispose the green filtering area 314 in the
light path 500 and simultaneously rotate the second color
wheel 400 clockwise to dispose the left eye green filtering
area 416 in the light path 500. The light beam 204 is filtered
to be a green light beam with a green wavelength range 605
after passing through the green filtering area 314. The green
light beam with the green wavelength range 605 is further
filtered to be a left eye green light beam with a left eye green
wavelength range 617 after passing through the left eye green
filtering area 416.

In the next time period, as shown in FIG. 9, the actuator 232
and the controller 234 may rotate the first color wheel 300
counterclockwise to maintain the green filtering area 314 in
the light path 500 and simultaneously rotate the second color
wheel 400 clockwise to dispose the right eye green filtering
area 418 in the light path 500. The light beam 204 is filtered
to be the green light beam with the green wavelength range
605 after passing through the green filtering area 314. The
green light beam with the green wavelength range 605 is
further filtered to be a right eye green light beam with a right
eye green wavelength range 619 after passing through the
right eye green filtering arca 418.

In the next time period, as shown in FIG. 10, the actuator
232 and the controller 234 may rotate the first color wheel 300
counterclockwise to dispose the red filtering area 316 in the
light path 500 and simultaneously rotate the second color
wheel 400 clockwise to dispose the right eye red filtering area
422 in the light path 500. The light beam 204 is filtered to be
ared light beam with a red wavelength range 607 after passing
through the red filtering area 316.
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The red light beam with the red wavelength range 607 is
further filtered to be a right eye red light beam with a right eye
red wavelength range 623 after passing through the right eye
red filtering area 422.

In the next time period, as shown in FIG. 11, the actuator
232 and the controller 234 may rotate the first color wheel 300
counterclockwise to maintain the red filtering area 316 in the
light path 500 and simultaneously rotate the second color
wheel 400 clockwise to dispose the left eye red filtering area
420 in the light path 500. The light beam 204 is filtered to be
the red light beam with the red wavelength range 607 after
passing through the red filtering area 316. The red light beam
with the red wavelength range 607 is further filtered to be a
left eye red light beam with a left eye red wavelength range
621 after passing through the left eye red filtering arca 420.

FIG. 12 A shows a sequence of the first color wheel 300 and
the second color wheel 400 according to one embodiment of
present invention. FIG. 12B shows a sequence of the first
color wheel 300 and the second color wheel 400 according to
another embodiment of present invention. According to the
foregoing embodiment, the light beam 204 passes through the
first color wheel 300 first and then passes through the second
color wheel 400, i.e. the first color wheel 300 is disposed
between the light source 202 and the second color wheel 400
as shown in FIG. 12A, when the light beam 204 passes
through the first color wheel 300 and the second color wheel
400. However, this sequence may be changed. For example,
the light beam 204 may pass through the second color wheel
400 first and then pass through the first color wheel 300, i.e.
the second color wheel 400 is disposed between the light
source 202 and the first color wheel 300 as shown in FIG.
12B, when the light beam 204 passes through the first color
wheel 300 and the second color wheel 400. Therefore, the
person having ordinary skill in the art may design the
sequence of the first color wheel 300 and the second color
wheel 400 according to actual requirements.

Reference is made back to FIG. 1. The light beam 204 can
be filtered to be the left or right eye primary-color light beams
with different spectra in sequence by following the steps from
FIG. 6 to FIG. 11. The left or right eye primary-color light
beams are then guided to the light modulator 250. The light
modulator 250 may be a digital micromirror device (DMD)
which modulates the left or right eye primary-color light
beams to left or right eye primary-color images respectively
according to different image data. The left or right eye pri-
mary-color images can pass through the projection element
260 and then be projected onto the screen 270 to show ste-
reoscopic images, i.e. the image 265.

FIG. 13 is an operation sequence diagram of the first color
wheel 300, the second color wheel 400, and the light modu-
lator 250 of FIG. 1 in the three-dimensional display mode. As
shown in FIG. 13, the light beam 204 is filtered to be the left
eye blue light beam after passing through the blue filtering
area 312 of the first color wheel 300 and the left eye blue
filtering area 412 of the second color wheel 400. Then, the
light modulator 250 modulates the left eye blue light beam to
be the left eye blue image according to the left eye blue image
data B;. In the next time period, the light beam 204 is filtered
to be the right eye blue light beam after passing through the
blue filtering area 312 of'the first color wheel 300 and the right
eye blue filtering area 414 of the second color wheel 400.
Then, the light modulator 250 modulates the right eye blue
light beam to be the right eye blue image according to the right
eyeblue image data Bj. In the next time period, the light beam
204 is filtered to be the left eye green light beam after passing
through the green filtering area 314 of the first color wheel
300 and the left eye green filtering area 416 of the second



US 9,154,751 B2

11

color wheel 400. Then, the light modulator 250 modulates the
left eye green light beam to be the left eye green image
according to the left eye green image data G;.. In the next time
period, the light beam 204 is filtered to be the right eye green
light beam after passing through the green filtering area 314
of the first color wheel 300 and the right eye green filtering
area 418 of the second color wheel 400. Then, the light
modulator 250 modulates the right eye green light beam to be
the right eye green image according to the right eye green
image data Gg. In the next time period, the light beam 204 is
filtered to be the right eye red light beam after passing through
the red filtering area 316 of the first color wheel 300 and the
right eye red filtering area 422 of the second color wheel 400.
Then, the light modulator 250 modulates the right eye red
light beam to be the right eye red image according to the right
eye red image data Rj. In the next time period, the light beam
204 is filtered to be the left eye red light beam after passing
through the red filtering area 316 of the first color wheel 300
and the left eye red filtering area 420 of the second color
wheel 400. Then, the light modulator 250 modulates the left
eyered light beam to be the left eye red image according to the
left eye red image data R;.

Therefore, as long as the first color wheel 300 and the
second color wheel 400 rotate repeatedly as mentioned above
with specific image data modulated by the light modulator
250, the display 200 will project left or right eye primary-
color images continuously.

In summary, the display 200 in this embodiment can
achieve stereoscopy as long as the first color wheel 300 and
the second color wheel 400 cooperate. The display 200 has
smaller size and does not have the images alignment problem
compared to the traditional device using two projectors to
provide left and right eye images. In addition, since the num-
ber of coating layers is less compared to the traditional wave-
length multiplexing system, the cost can be down efficiently.

FIG. 14 to FIG. 19 show a filtering process using the first
color wheel 300 and the second color wheel 400 of FIG. 1in
the two-dimensional display mode. As shown in FIG. 1, the
display 200 further includes a switch 236 for switching the
rotations of the first color wheel 300 and the second color
wheel 400 to switch the display 200 from the three-dimen-
sional display mode to the two-dimensional display mode. As
shown in FIG. 14 to FI1G. 19, when the display 200 is switched
from the three-dimensional display mode to the two-dimen-
sional display mode, the switch 236 switches the rotations of
the first color wheel 300 and the second color wheel 400, such
that the left or right eye filtering area disposed in the light path
500 has substantially no filtering effect relative to the pri-
mary-color filtering area disposed in the light path 500 at the
same time. Switching the rotations of'the first color wheel 300
and the second color wheel 400 may mean: rotating the sec-
ond color wheel 400 with a phase delay relative to the first
color wheel 300, rotating the second color wheel 400 with a
phase lead relative to the first color wheel 300, switching the
rotational directions of the first color wheel 300 and the
second color wheel 400, or any combinations thereof.

As shown in FIG. 14, in this embodiment, the left eye green
filtering area 416 is simultaneously disposed in the light path
500 when the front segment of the red filtering area 316 is
disposed in the light path 500. Therefore, the light beam 204
is filtered to be the red light beam with the red wavelength
range 607 after passing through the red filtering area 316.
Then, the red light beam with the red wavelength range 607
passes through the left eye green filtering area 416 of the
second color wheel 400 and remains its red wavelength range
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607 since the left eye green filtering area 416 has substantially
no filtering effect to the red light beam with the red wave-
length range 607.

In the next time period, as shown in FIG. 15, the right eye
blue filtering area 414 is simultaneously disposed in the light
path 500 when the rear segment of the red filtering area 316 is
disposed in the light path 500. Therefore, the light beam 204
is filtered to be the red light beam with the red wavelength
range 607 after passing through the red filtering area 316.
Then, the red light beam with the red wavelength range 607
passes through the right eye blue filtering area 414 of the
second color wheel 400 and remains its red wavelength range
607 since the right eye blue filtering area 414 has substantially
no filtering effect to the red light beam with the red wave-
length range 607.

In the next time period, as shown in FIG. 16, the left eye
blue filtering area 412 is simultaneously disposed in the light
path 500 when the front segment of the green filtering area
314 is disposed in the light path 500. Therefore, the light
beam 204 is filtered to be the green light beam with the green
wavelength range 605 after passing through the green filter-
ing area 313. Then, the green light beam with the green
wavelength range 605 passes through the left eye blue filter-
ing area 412 of the second color wheel 400 and remains its
green wavelength range 605 since the left eye blue filtering
area 412 has substantially no filtering effect to the green light
beam with the green wavelength range 605.

Inthe next time period, as shown in FIG. 17, the left eyered
filtering area 420 is simultaneously disposed in the light path
500 when the rear segment of the green filtering area 314 is
disposed in the light path 500. Therefore, the light beam 204
is filtered to be the green light beam with the green wave-
length range 605 after passing through the green filtering area
314. Then, the green light beam with the green wavelength
range 605 passes through the left eye red filtering area 420 of
the second color wheel 400 and remains its green wavelength
range 605 since the left eye red filtering area 420 has substan-
tially no filtering effect to the green light beam with the green
wavelength range 605.

In the next time period, as shown in FIG. 18, the right eye
red filtering area 422 is simultaneously disposed in the light
path 500 when the front segment of the blue filtering area 312
is disposed in the light path 500. Therefore, the light beam
204 is filtered to be the blue light beam with the blue wave-
length range 603 after passing through the blue filtering area
312. Then, the blue light beam with the blue wavelength range
603 passes through the right eye red filtering area 422 of the
second color wheel 400 and remains its blue wavelength
range 603 since the right eye red filtering area 422 has sub-
stantially no filtering effect to the blue light beam with the
blue wavelength range 603.

In the next time period, as shown in FIG. 19, the right eye
green filtering area 418 is simultaneously disposed in the light
path 500 when the rear segment of the blue filtering area 312
is disposed in the light path 500. Therefore, the light beam
204 is filtered to be the blue light beam with the blue wave-
length range 603 after passing through the blue filtering area
312. Then, the blue light beam with the blue wavelength range
603 passes through the right eye green filtering area 418 of the
second color wheel 400 and remains its blue wavelength
range 603 since the right eye green filtering area 418 has
substantially no filtering effect to the blue light beam with the
blue wavelength range 603.

It should be understood that the foregoing relative arrange-
ment of the first color wheel 300 and the second color wheel
400 is illustrative only and should not limit the scope of the
claimed invention. The relative arrangement of the first color
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wheel 300 and the second color wheel 400 may be changed as
long as the left or right eye filtering area in the light path 500
has no further filtering effect relative to the primary-color
filtering area in the light path 500 at the same time. For
example, since the left eye green filtering area 416, the left eye
blue filtering area 412, and the right eye blue filtering area 414
have substantially no further filtering effect relative to the red
filtering area 316, the left eye green filtering area 416, the left
eye blue filtering area 412, and the right eye blue filtering area
414 can be disposed simultaneously in the light path 500 with
the red filtering area 316 in the two-dimensional display
mode. Similarly, since the left eye blue filtering area 412, the
right eye blue filtering area 414 (if the right eye blue filtering
area 414 allows light with a wavelength range below 450 nm
and above 500 nm to pass therethrough), the left eye red
filtering area 420, and the right eye red filtering area 422 (if
the right eye red filtering area 422 allows light with a wave-
length range above 650 nm and below 600 nm to pass there-
through) have substantially no further filtering effect relative
to the green filtering area 314, the left eye blue filtering area
412, the right eye blue filtering area 414 (if the right eye blue
filtering area 414 allows light with a wavelength range below
450 nm and above 500 nm to pass therethrough), the left eye
red filtering area 420, and the right eye red filtering area 422
(if the right eye red filtering area 422 allows light with a
wavelength range above 650 nm and below 600 nm to pass
therethrough) can be disposed simultaneously in the light
path 500 with the green filtering area 314 in the two-dimen-
sional display mode. In addition, since the right eye green
filtering area 418, the right eye red filtering area 422, and the
left eye red filtering area 420 have substantially no further
filtering effect relative to the blue filtering area 312, the right
eye green filtering area 418, the right eye red filtering area
422, and the left eye red filtering area 420 can be disposed
simultaneously in the light path 500 with the blue filtering
area 312 in the two-dimensional display mode.

Reference is made back to FIG. 1. The light beam 204 can
be filtered to be primary-color light beams with different
spectra by repeating the steps from FIG. 14 to FIG. 19. The
primary-color light beams are then guided to the light modu-
lator 250 which can modulate the primary-color light beams
to primary-color images according to different image data.
The primary-color images can pass through the projection
element 260 and then be projected onto the screen 270 to
show two-dimensional images, i.e. image 265.

FIG. 20 is an operation sequence diagram of the first color
wheel 300, the second color wheel 400, and the light modu-
lator 250 of FIG. 1 in the two-dimensional display mode. As
shown in FIG. 20, the light beam 204 passing through the red
filtering area 316 of the first color wheel 300 and the left eye
green filtering area 416 of the second color wheel 400 is
filtered to be the red light beam. The modulator 250 then
modulates the red light beam to be the red image according to
red image data R. In the next time period, the light beam 204
passing through the red filtering area 316 of the first color
wheel 300 and the right eye blue filtering area 414 of the
second color wheel 400 is filtered to be the red light beam.
The modulator 250 then modulates the red light beam to be
the red image according to red image data R. In the next time
period, the light beam 204 passing through the green filtering
area 314 of the first color wheel 300 and the left eye blue
filtering area 412 of the second color wheel 400 is filtered to
be the green light beam. The modulator 250 then modulates
the green light beam to be the green image according to green
image data G. In the next time period, the light beam 204
passing through the green filtering area 314 of the first color
wheel 300 and the left eye red filtering area 420 of the second
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color wheel 400 is filtered to be the green light beam. The
modulator 250 then modulates the green light beam to be the
green image according to green image data G. In the next time
period, the light beam 204 passing through the blue filtering
area 312 of the first color wheel 300 and the right eye red
filtering area 422 of the second color wheel 400 is filtered to
be the blue light beam. The modulator 250 then modulates the
blue light beam to be the blue image according to blue image
data B. In the next time period, the light beam 204 passing
through the blue filtering area 312 of the first color wheel 300
and the right eye green filtering arca 418 of the second color
wheel 400 is filtered to be the blue light beam. The modulator
250 then modulates the blue light beam to be the blue image
according to blue image data B.

Therefore, as long as the first color wheel 300 and the
second color wheel 400 rotate repeatedly as mentioned above
with specific image data modulated by the light modulator
250, the display 200 will project primary-color images con-
tinuously.

In summary, in this embodiment, since the left or right eye
filtering area in the light path 500 has substantially no further
filtering effect relative to the primary-color filtering area
simultaneously in the light path 500, the luminous flux pass-
ing through the first color wheel 300 and the second color
wheel 400 may reach a maximum so as to improve the bright-
ness decay occurring in the traditional display.

It should be understood that “substantially” can be used to
modify any representation which could permissibly vary
without resulting in a change in the basic function to which it
is related. For example, the description of “the left or right eye
filtering area in the light path 500 has substantially no further
filtering effect relative to the primary-color filtering area
simultaneously in the light path 500” not only represents that
the left or right eye filtering area in the light path 500 indeed
has no further filtering effect relative to the primary-color
filtering area simultaneously in the light path 500 but repre-
sents that the left or right eye filtering area in the light path 500
has a slightly filtering effect relative to the primary-color
filtering area simultaneously in the light path 500 as long as
the display 200 can substantially provide primary-color light
beams. In this context, the second color wheel 400 is consid-
ered to have substantially no filtering effect if the second color
wheel 400 has no filtering effect to over 50% of light in one
rotational period of the first color wheel 300 and the second
color wheel 400.

Reference is made back to FIG. 1. The display 200 may
further include a white balance adjustment module 238 for
adjusting the white balance of the image by rotating the
second color wheel 400 with a phase lead or a phase delay in
the two-dimensional display mode. FIG. 21A to FIG. 21D
show a white balance adjustment using a white balance
adjustment module according to one embodiment of present
invention, wherein FIG. 21A to FIG. 21C show relative posi-
tions of the first color wheel 300 and the second color wheel
400 in the two-dimensional display mode, and FIG. 21D is a
color gamut diagram ofthe image 265 in the two-dimensional
display mode. FIG. 21 A show the relative position of the first
color wheel 300 and the second color wheel 400 in a time
period before the white balance adjustment. The blue filtering
area 312 of the first color wheel 300 and the right eye green
filtering area 418 of the second color wheel 400 are disposed
in the light path 500 simultaneously. Therefore, the light
beam passing through the first color wheel 300 and the second
color wheel 400 is filtered to be a blue light beam, and the
color of the blue light beam is located at the point B of FIG.
21D.
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For adjusting the white balance of the image, the white
balance adjustment module 238 can change the phase differ-
ence between the first color wheel 300 and the second color
wheel 400 to change the color of a portion of the light beam
passing through the first color wheel 300 and the second color
wheel 400. As shown in FIG. 21B, since the white balance
adjustment module 238 changes the phase difference
between the first color wheel 300 and the second color wheel
400, the light spot marked as the light path 500 hits on the
second color wheel 400 shifts toward the left eye blue filtering
area 412 after passing through the front segment of the blue
filtering area 312. Therefore, a portion of the light beam
passing through the blue filtering area 312 passes through the
left eye blue filtering area 412, such that this portion of the
light beam becomes bluer due to the filtering effect of the left
eye blue filtering area 412, and thus the point B of FIG. 21D
shifts to a bluer position to adjust the white balance of the
image, that is, the color temperature of the image is raised. Of
course, the foregoing adjustment is illustrative only and
should not limit the scope of the claimed invention. The
person having ordinary skill in the art may adjust the phase
difference of the first color wheel 300 and the second color
wheel 400 in other directions, as shown in FIG. 21C, to
achieve the white balance adjustment according to actual
requirements.

FIG. 22A to FIG. 22C show relative locations of the first
color wheel 300 and the second color wheel 400 according to
some embodiments of present invention. In FIG. 22 A, the first
color wheel 300 and the second color wheel 400 may be
disposed along different axes and toward the same direction.
In FIG. 22B, the first color wheel 300 and the second color
wheel 400 may be disposed along different axes and toward
different directions. In FIG. 22C, the first color wheel 300 and
the second color wheel 400 may be disposed along the same
axis and toward different directions. It should be understood
that the relative locations of the first color wheel 300 and the
second color wheel 400 are illustrative only and should not
limit the scope of the claimed invention. The person having
ordinary skill in the art may design the arrangement of the first
color wheel 300 and the second color wheel 400 according to
actual requirements.

When the first color wheel 300 and the second color wheel
400 rotate, the filtered light beam may be impure if the light
beam 204 hits on the boundaries between two filtering areas.
The affect time of the impure light depends on the light spot
size hit on the color wheels. The time that the light beam 204
hit on the boundaries between two filtering areas is longer if
the light spot size is larger. Although the impure light may be
blocked by barriers disposed in the light path, the barriers
reduce the brightness of the image as well. Therefore, the spot
size of the light beam 204 hit on the color wheel should be
reduced in order to reduce the impure light. In this embodi-
ment, the focus point of the light beam 204 may be disposed
between the first color wheel 300 and the second color wheel
400 for reducing the light spot size. However, since the light
spot size becomes larger away from the focus point, the gap
between the first color wheel 300 and the second color wheel
400 should be narrow to reduce the light spot sizes hit on the
color wheels.

Therefore, in one or more embodiments, the display may
be arranged as shown in FIG. 22 A or 22B for reducing the gap
between the first color wheel 300 and the second color wheel
400 since the gap between the first color wheel 300 and the
second color wheel 400 shown in FIG. 22A or 22B does not
need to accommodate the cores of the first color wheel 300
and the second color wheel 400. For example, in one or more
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embodiments, the gap between the first color wheel 300 and
the second color wheel 400 may be smaller than 1 mm.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present invention without departing from the scope or
spirit of the invention. In view of the foregoing, it is intended
that the present invention cover modifications and variations
of this invention provided they fall within the scope of the
following claims.

What is claimed is:

1. A method for displaying, comprising:

providing a light beam having a light path;

rotating a first color wheel with plural primary-color filter-

ing areas and a second color wheel with plural left or
right eye filtering areas in a three-dimensional display
mode, wherein each of the primary-color filtering areas
has a primary-color passband, each of the primary-color
filtering areas corresponds to at least two of the left or
right eye filtering areas, each of the left or right eye
filtering areas filters out a portion of the primary-color
passband of the corresponded primary-color filtering
area, the primary-color filtering areas and the corre-
sponding left or right eye filtering areas are disposed in
the light path in sequence when the first color wheel and
the second color wheel rotate, and the primary-color
filtering area and the left or right eye filtering area that
are simultaneously in the light path overlap, such that the
light beam passing through the first color wheel and the
second color wheel is filtered to plural left or right eye
primary-color light beams with different spectra; and
modulating the left or right eye primary-color light beams
and projecting the modulated left or right eye primary-
color light beams onto a screen to display an image.

2. The method of claim 1, further comprising:

switching the rotations of the first color wheel and the

second color wheel in a two-dimensional display mode,
such that the left or right eye filtering area disposed in the
light path has substantially no filtering effect relative to
the primary-color filtering area disposed in the light path
at the same time.

3. The method of claim 2, further comprising:

adjusting a phase difference between the first color wheel

and the second wheel for adjusting a white balance of the
image.

4. The method of claim 1, wherein one of the at least two of
the left or right eye filtering areas filters out fore 50% of the
primary-color passband of the corresponded primary-color
filtering area, and another of the at least two of the left or right
eye filtering areas filters out rear 50% of the primary-color
passband of the corresponded primary-color filtering area.

5. The method of claim 1, wherein one of the at least two of
the left or right eye filtering areas filters out middle 50% ofthe
primary-color passband of the corresponded primary-color
filtering area, and another of the at least two of the left or right
eye filtering areas filters out fore 25% of the primary-color
passband of the corresponded primary-color filtering area and
rear 25% of the primary-color passband of the corresponded
primary-color filtering area.

6. The method of claim 1, wherein the step of rotating the
first color wheel and the second color wheel comprises:

rotating the first color wheel and the second color wheel

along a same axis.

7. The method of claim 1, wherein the step of rotating the
first color wheel and the second color wheel comprises:

rotating the first color wheel and the second color wheel

along different axes.
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8. The method of claim 1, wherein the step of rotating the
first color wheel and the second color wheel comprises:

rotating the first color wheel and the second color wheel
along a same direction.

9. The method of claim 1, wherein the step of rotating the
first color wheel and the second color wheel comprises:

rotating the first color wheel and the second color wheel
along different directions.

10. The method of claim 1, wherein the light beam passes
the first color wheel first and then passes the second color
wheel when the light beam passes through the first color
wheel and the second color wheel.

11. The method of claim 1, wherein the light beam passes
the second color wheel first and then passes the first color
wheel when the light beam passes through the first color
wheel and the second color wheel.

12. A display, comprising:

alight source for providing a light beam having a light path;

a first color wheel with plural primary-color filtering areas,
each of the primary-color filtering areas having a pri-
mary-color passband;

a second color wheel with plural left or right eye filtering
areas, each of the primary-color filtering area corre-
sponding to at least two of the left or right eye filtering
areas, each of the left or right eye filtering areas filtering
out a portion of the primary-color passband of the cor-
responded primary-color filtering area;

an actuator for rotating the first color wheel and the second
color wheel,

a controller for controlling the rotations of the first color
wheel and the second color wheel, such that the primary-
color filtering areas and the corresponding left or right
eye filtering areas are disposed in the light path in
sequence when the first color wheel and the second color
wheel rotate, and the primary-color filtering area and the
left or right eye filtering area that are simultaneously in
the light path overlap, and thus the light beam passing
through the first color wheel and the second color wheel
is filtered to plural left or right eye primary-color light
beams with different spectra; and
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a light modulator for modulating the left or right primary-
color light beams and projecting the modulated left or
right primary-color light beams onto a screen to display
an image.

13. The display of claim 12, further comprising:

a switch for switching the rotations of the first color wheel
and the second color wheel in a two-dimensional display
mode, such that the left or right eye filtering area dis-
posed in the light path has substantially no filtering
effect relative to the primary-color filtering area dis-
posed in the light path at the same time.

14. The display of claim 13, further comprising:

a white balance adjustment module for adjusting a phase
difference between the first color wheel and the second
wheel to adjust a white balance of the image.

15. The method of claim 12, wherein one of the at least two
of'the left or right eye filtering areas filters out fore 50% of'the
primary-color passband of the corresponded primary-color
filtering area, and another of the at least two of the left or right
eye filtering areas filters out rear 50% of the primary-color
passband of the corresponded primary-color filtering area.

16. The display of claim 12, wherein one of the at least two
of'the left or right eye filtering areas filters out middle 50% of
the primary-color passband of the corresponded primary-
color filtering area, and another of the at least two of the left
or right eye filtering areas filters out fore 25% of the primary-
color passband of the corresponded primary-color filtering
area and rear 25% of the primary-color passband of the cor-
responded primary-color filtering area.

17. The display of claim 12, wherein the actuator is for
rotating the first color wheel and the second color wheel along
a same axis.

18. The display of claim 12, wherein the actuator is for
rotating the first color wheel and the second color wheel along
different axes.

19. The display of claim 12, wherein the first color wheel is
disposed between the light source and the second color wheel.

20. The display of claim 12, wherein the second color
wheel is disposed between the light source and the first color
wheel.



